USE OF A SUDDEN
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MATERIALS AND METHODS
Three procedures were used to evaluate the effects of sudden temperature change. In the first procedure, yearling channel catfish (18.0 to 170 grams, mean 60.5) were acclimated to aquarium conditions at 80øF (_+3ø). The fish were then moved by dip nets to adjacent tanks containing 60øF water (_+2ø), held there for i to 8 hours, and returned without acclimating to 80øF water. To demonstrate the effects of handling, fish were also moved from 80 ø to 80øF water. The effects of the temperature change were evaluated by observing for evidence of abnormal behavior and mortality for a period of 10 days after the fish were transferred.
The second procedure consisted of measuring oxygen consumption of fish transferred from 80 ø to 60øF water, as compared to that of fish transferred from 80 ø to 80øF water. Oxygen consumption was measured with a constant head respirometer, using 8 experimental fish and 8 control fish (35.0 grams, _+1.5). Oxygen consumption was determined at 10-minute intervals for 8 hours. The mean values of consumption for the two treatments were compared, using a modified two-way analysis of variance [2] .
The third procedure consisted of actual hauling trials ranging in length from i to 4 hours. Fish were seined from a pond and transported in a fiberglass hauling tank mounted on a pickup truck. Water temperatures of the ponds from which the fish were harvested ranged from 83øto 86øF. By using ice, the water temperature of the hauling tank was maintained 20øF below the temperature of the pond from which the fish were taken. After being hauled, the fish were placed either in aquariums or in clear-water ponds free of other fish. Mortality occurring during a 10-day period after hauling was recorded.
RESULTS
When fish were transferred from 80 ø to 60øF
water and held from 1 to 8 hours, no mortality attributable to the transfer occurred during the 10-day observation period following (table 1) . Both experimental and control fish fed the day following the transfer, with one exception. One lot of experimen--tal fish exposed to 60øF for 6 hours did not feed until the second day following transfer back to the warm water. The experimental fish exhibited a fairly predictable behavior pattern. Following introduction into the 60øF water, the fish swam slowly around the aquarium for about 5 minutes, then settled to the bottom and lay still for 45 to 60 minutes, after which they became more active, alternately swimming slowly and lying still for the duration of the exposure to the 60øF water. Activity tended to increase with the length of time the fish were held at 60øF, but they were always less active and less excitable than the control fish. Less than 5 minutes after they were returned to 80øF water, the experimental fish commenced to exhibit behavior identical to that of the control fish. Table 1. •Mortality of channel catfish exposed to the sudden temperature change from 80 ø to 60øF followed by immediate return to 80øF ................................  113  1  8 ............................. Table 2. •ortality of channel catfish exposed to sudden temperature decreases from 80 ø to 50 ø F or less followed by immediate return to 80 ø F In the hauling experiment, no mortality occurred when the fish were subjected to a 20øF change in temperature and transported for i to 4 hours (table 3). Oxygen consumption of the control fish was much higher than that of the experimental fish immediately after handling, and remained higher during the following 8-hour period ( fig. 1) . The difference between the two treatments was statistically significant at the 0.05 level. After being returned to 80øF water following an 8-hour exposure to 60øF water for the experimental fish and 80øF water for the controls, oxygen consumption by the fish was highly variable (fig. 2) .
